Core 3 Differentiation Questions
(From AEA Papers)

For answers, see the AEA website

2002, Question 5:

5. Figure 1
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Figure 1 shows a sketch of part of the curve with equation
¥ =sm (cos x).
The cimve cuts the x-axs at the pomts 4 and C and the y-axx at the pomt B.

() Fnd the coordmates of the pomts 4, B and C.

(3
(b) Prove that B &5 a stationary pomnt.
(2)
Gmven that the region OCE & comvex,
() show that, ro<x< 2.,
sm (cosx) = cosx
and
2
(1-—=x)sm 1 =sm (cosx)
x
and state m each case the vale or valees of x for which equality is achieved.
(6)

() Hence show that

F z .
Zaml= smicos x) dr =1,
4 o
4)
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2005, Question 3:

3. Gven that

du  d(Vx)

- X ’ O <X =
dx dx

(]

d
—(inNx) =
dx ()

where # 18 a function of x, and that # =4 when x = 2 find # m terms of x.

©)
2006, Question 6:
6. Figure 1
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Figure 1 shows a sketch of part of the curve C with equation
yv=sin(lnx), x=1.
The point @, on C, is a maximum.
{a) Show that the point P(1, 0) lies on C.
(1)
(b} Find the coordinates of the point 0.
()

(¢) Find the area of the shaded region between C and the line PQ.




2009, Question 4:

L Thefun:ﬁnnfmhuf{x;::—::_ Given that F{F) = 0.
)
show that £(F) ==
® vk}
3
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Figure 1
) The carve O with eguation
sl
= -1

crivgses the y-asds at the point 4. Figure 1 shows a sketch of O together with its 3 asymipiotes.

(1) Fmd the coordinates of the point 4.

{1
(i) Find the equations of the asympdotes of £

1)

The point Pa. &, a=0 and &= 10, lieson € The point {F also lies on O with PO parallsl o
the x-axis and 4F = 40

(iil) Show that the area of mangzle P4E is given by %.

]
(1v) Find, as 4 vanes, the mmimmm area of mangls P40, pving your answer in its smmplest
form.

(6)




